In vitro effects of ethanol and acetaldehyde on lymphoid cells as determined by 31P NMR spectroscopy.
We have used NMR spectroscopy to test the direct in vitro effects of ethanol and its metabolite acetaldehyde on a human leukemic T cell line (Molt-4) and normal murine spleen cells. The metabolic status of phosphate metabolites (phosphomonoesters including sugar phosphate, inorganic phosphate and ATP's) in cell suspension was monitored by 31P NMR spectroscopy. Spectral changes were observed in the intensity of inorganic phosphate and ATP. Addition of high concentrations of ethanol (400-1600 mM) to Molt-4 cells resulted in very little spectral change. However, the addition of 40 microM acetaldehyde resulted in substantially increased inorganic phosphate (Pi) signals, and decreased phosphomonoesters and ATP signals. Similar changes, but to a lesser degree, were observed with normal mouse spleen cells.